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Abstract. We investigate the capability of detecting, with Simbol-X, non-thermal emission 
during stellar flares, and distinguishing it from hot thermal emission. We find that flare non- 
thermal emission is detectable when at least ~ 20 cts are detected with the CZT detector in 
the 20 - 80 keV band. Therefore Simbol-X will detect the non-thermal emission from some 
of the X-ray brightest nearby stars, whether the thermal vs. non-thermal relation, derived 
for solar flares, holds. 



1. Introduction 

Stellar flares are phenomena where the mag- 
netic field rapidly releases large amount of en- 
ergy. It is supposed that: 1) magnetic recon- 
nections generate non-maxwellian population 
of fast particles; 2) these particles hit and heat 
the chromospheric plasma, evaporating it, and 
producing non-thermal emission (hard X-rays 
and y-rays); 3) the evaporated chromospheric 
plasma fills coronal structures and generates 
thermal emission (mostly in the UV and soft 
X-ray bands). 

In solar data a power-law spectrum, com- 
patible to the bremsstrahlung emission of fast 
particles hitting a thick target, is observed (i.e. 
[Hudson &Rvanl 11995ft . This hard power-law 
emission precedes the soft X-ray and UV ther- 
mal emission. Information on stellar emission 
in the hard X-ray band is very poor, since 
most X-ray observatio ns are dedicated on ly to 
tiie soft band. Recently lOsten et al.1 (l2007l) pre- 
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sented the detection of non-thermal emission 
in the hard X-rays during a stellar flare. 

The study of the flare non-thermal emis- 
sion allows to study: 1) the depicted scenario 
for stellar flares, and hence whether and how 
the thermal emission is caused by the non- 
thermal particles; 2) the flare energy balance, 
since only a small amount of released energy 
is lost by thermal radiation. 

We investigate the Simbol-X capability 
of detecting non-thermal emission associated 
with stellar flares, and distinguishing it from a 
hot thermal one. Results about this issue are 
important also for other astrophysical subjects 
where non-thermal emission is likely present 
(galaxy clusters, SNR). 

2. Method 

We adopt the following procedure: 1) we sim- 
ulate MPD and CZT spectra adopting as model 
the superposition of a thermal and a non- 
thermal component; 2) we assume as null hy- 
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Table 1. Model parameters 



Name 


D 


EM 


T 


log L^y- 






(pc) 


(10™ cm--') 


(MK) 


(erg/s) 




Prox Cen 


L3 


5 


20 


27.5 




AD Leo 


4.7 


10 


20 


27.7 




EV Lac 


5.0 


2x 10^ 


20 


28.9 




AB Doi- 


14.9 


2x 10^ 


20 


29.0 




HR 1099 


29.0 


1 X 10' 


20 


29.6 




PMS stars 


150 


5x 10* 


20 


31.3 





"LxT is computed in the 1.55 — 12.4keV band. 



pothesis that the simulated spectra can be de- 
scribed by thermal components only; hence 
we fit simultaneously MPD and CZT spectra 
adopting a 2-T optically thin plasma as model; 
3) we assume that the null hypothesis of only 
thermal emission is rejected, and hence non- 
thermal emission is detected and recognized, 
when the EM of the hottest component is sig- 
nificantly greater than zero and its temperature 
is larger than 300 MK. 

To produce simulated MPD and CZT spec- 
tra we consider typical flares of nearby active 
stars. We are not interested in time resolved 
spectroscopy, hence we consider all the pa- 
rameters as time-averaged over the flare dura- 
tion. In all cases we consider a flare duration 
of 20 ks. For each star we produce different 
simulated spectra: we keep frozen the thermal 
component, and vary the normalization of the 
non-thermal component. With this choice for a 
fixed thermal emission component we are able 
to check the amount of non-thermal emission 
needed to detect it. 

We use the mekal XSPEC model to sim- 
ulate the thermal component (Table [T] con- 
tains the parameters of the thermal emission 
for the selected stellar targets). We simulate the 
non-thermal emission using the broken power 
law XSPEC model (bknpower). We assume: a 
photon index of 3 for E < Eq, in order to have 
a negligible contribution of the non-thermal 
component at low energy; a break point Eq - 
lOkeV; a photon index of -2 for E > Eo- 
Figure [U shows one of the explored models. 

3. Results and conclusions 

Inspecting all the simulated flares we find that: 
non-thermal emission is detected and recog- 
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Fig. 1. One of the model adopted for simulating 
flare spectra. 
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Fig. 2. Luminosity of the thermal and non-thermal 
component for the flare sample analyzed. Gray area 
marks the solar flare range. 



nized with Simbol-X observations whether the 
CZT detector collects more than ~ 20 photons 
in the 20-80keV band. 

For each simulated spectrum we compute 
the thermal and non-thermal luminosity. We 
compare the results obtai ned with those de- 
rived from solar flares by I sola et akl (l2007l see 
Fig. 5). We find that for some of the considered 
flares the non-thermal emission can be detected 
with Simbol-X if thermal vs. non-thermal solar 
flare relation is valid also at high luminosities. 
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